Improving the precision and accuracy for estimating energy expenditure using the heart rate method.
The "heart rate technique" is commonly used to estimate the rate of oxygen consumption (a proxy for energy expenditure) of free-ranging animals. However, a major limitation of this technique is that interindividual variability in the relationship between heart rate (f(H)) and rate of oxygen consumption (Vo2) generates large errors of estimation when the technique is applied to individual free-ranging animals. In this study, we present a new analysis technique that takes advantage of the observation that the f(H) or Vo2 relationships between individuals are frequently parallel and differ only in elevation. This technique offers superior accuracy and precision of Vo2 estimates, reducing the coefficient of variability from 18% to 9% for individual animals in an example application in macaroni penguins. This approach enables application of the heart rate technique to deduce the energetic strategies of individual animals.